Inexpensive improvements in continuous-flow analytical apparatus can eliminate some perplexing inconsistencies and limitations in the use of the Technicon SMAC instrument for measuring the activity in serum of aspartate aminotransferase (EC 2.6.1.1) in the presence of pyridoxal 5'-phosphate. In addition, a calibration procedure based on values for this enzyme obtained by a modified IFCC method can be used to calibrate both the Technicon SMAC and the Du Pont aca instruments to produce excellent correlation between the two.
Modern methods for measuring serum aspartate amino- (1) . Failure to include P5P with the AST reagents produces a significant bias in results, especially those for patients with cardiac, muscle, hepatic, or renal diseases (2) (3) (4) (5) (6) (7) .
This problem was accentuated in our laboratory by the use of two different commercial instruments for measuring AST. Unfortunately, the current methodology available from Technicon does not include use of P5P, whereas the Dii Pont aca method does. An obvious solution would be to simply incorporate P5P into the SMAC reagents. In fact, Garber et al. (8) even with this expensive (>$700) manifold modification their results correlate poorly with the aca results in the lower activity ranges.
Having found similar results in our laboratory, we have developed an alternative modification of the manifold and reagents to provide a P5P-activated AST method for the sr&c. In addition, we have devised a straightforward calibration procedure for both the SMAC and the aca that produces excellent correlation with both instruments and with a modified IFCC reference method.
Materials and Methods

IFCC Method
We measured serum AST as specified by the WCC (1) and Bergmeyer et al. (9) , with only minor modifications (hereinafter referred to as the "IFCC method"). We increased reaction temperature from 30#{176}C to 37#{176}C (±0.1 #{176}C) and used Tris buffer (Sigma Chemical Co., St. Louis, MO 63178), adjusted to pH 7.8 at 37 #{176}C-with nitric acid, to avoid the addition of chloride ions, which have been shown to inhibit the enzymic reaction (9) .
A spectrophotometer equipped with a temperature-regulated cuvette (Model 35; Beckman Instruments, Inc., Irvine, CA 92713) was used to measure absorbance at 339 nni. The amplified photodetector signal was interfaced with a highspeed, 12-bit analog-to-digital converter and transmitted into a desktop computer (Model 9845B; Hewlett-Packard, Fort Collins, CO 80525). The computer plotted absorbances vs time and calculated final results from a line of best fit, computed by a least-squares method, through the linear portion of the curve.
SMAC Manifold and Reagents
In the SMAC manifold (Figure 1 P5Pwasaddedtothe MDH/LDH/NADH reagent 60 mL of clearing solution (T21-0972, Technicon). The pH adjustment can be performed at room temperature, but allowances must be made for the temperature dependency of Tris buffer because a pH of 8.0 at 25 #{176}C will become a pH of approximately 7.8 at 37 #{176}C. Take extreme care that the clearing solution is homogeneous, mix, dilute to 500 mL, and then filter to remove any small particles. This solution is stable for a week at room temperature. When mixed with the alkaline MDHJLDHJNADHIP5P reagent, in the proportions determined by the manifold, the pH of the final reaction mixture is 7.8 at 37 #{176}C. This pH should be verified by mixing MDHJLDH/NADH/P5P reagent with the modifled sample diluent and water (11.8/22.6/22.6 by vol).
a-Ketoglutarate reagent. Dissolve 21 g of a-ketoglutaric acid (American Research Products, South Euclid, OH 44121), 1 g of disodium EDTA (American Research Products), and 1 g of Tris in 900 mL of water. Adjust the pH to 7.8 at 37#{176}C with 10 moIIL sodium hydroxide, then dilute to 1000 mL with distilled water. This solution is stable for 1 month at 2 to 8 #{176}C.
srsc baseline adjustment.
The increased reagent absorbance due to the addition of P5P produces a "RANGE HIGH" error for all three photometer flow cells. To compensate, our computer program version 9.0 was modified as recommended by Technicon. However, this modification, which was designed for a different manifold, called for changes in dwell times that were incompatible with our manifold.
We therefore returned to the original computer program and modified the initialization process by changing the "water energy" levels via computer keyboard entry. The water energy value was set to equal the number of lines found daily for the "reagent energy." For example, if the "reagent energy" is 16 lines on the chart recorder with a baseline displacement of 1.0, then the "water energy" value is set at 16 lines on a baseline displacement of 2.0. The differences between these values is 100 lines, which is within the manufacturer's specified acceptable range of + 75 to +110 lines.
Calibration of the SMAC
For accurate calibration of the SMAC, the correct AST activity value must be determined and assigned to the SivIAC reference material.
We have found that lyophilized reference materials do not behave like patients' sera when analyzed by the IFCC, src, and aca methods. 
Results
Linearity.
Human serum pools containing very low and extremely high AST activities were mixed in known proportions and assayed in triplicate to assessthe linearity of the src. The curve for our method was linear up to 500 UIL. Similar results were presented by Garber et al. (8) in their comparison of the aca and a manual IFCC method (slope = 1.07 and y-intercept = 3.4 UJL). They concluded that the systematic discrepancy between these methods was larger than might be expected but attributed it to the revised aca method. This method was based on a re-optimization of conditions found in the IFCC method and hence did not show exact agreement. Our preliminary studies using aca and manual IFCC methods were in complete agreement with these previous studies. However, instead of accepting this bias, we believed that these differences were due to an incorrect calibration of the aca rather than inherent chemical differences between the methods. A more straightforward approach would be to recalibrate the aca.
Precision.
Within-run
Initially, we attempted to calibrate the si&c and aca with reconstituted, lyophilized, non-human-protein-based reference material supplied by Technicon and Dii Pont, whose AST activity had been determined by the IFCC method. But when assayed by the aca, SMAC, and IFCC methods, these synthetic materials did not exhibit the same relative enzymatic activity as patients' sera. Therefore, we concluded that these particular lyophilized, non-human-protein-based materials are not satisfactory for primary calibration of these instruments.
A preferred method for calibrating the aca utilizes patients' samples with AST values determined by the IFCC method. When the aca is so calibrated, results of the aca and the IFCC methods are virtually identical. We have checked the calibration from one reagent lot to another and have not found any significant differences.
The src, on the other hand, is a more difficult instrument to calibrate accurately. It depends completely upon lyophilized non-human-based calibrating material with the AST activity assigned by the manufacturer. The SMAC is calibrated by analyzing the reference material at the beginning of a series of samples, so any errors in measurement will result in a systematic error in all of the patients' samples that follow. To minimize this error, the determination of an assigned activity should be based upon multiple analyses along with the simultaneous analysis of patients' samples, the activities of which have been determined by the IFCC method. Statistical analysis of these data should be used to assign a correct activity to the calibrating material. Furthermore, because of the different enzymatic activities between human-and non-human-based material, it is not advisable to establish an assigned activity for the Technicon calibrating material by prior analysis in the aca. (11-19) , all of which generally require extensive, time-consuming purification of the hormone before determination. Here, we report a RLA for 1,25-(OH)2D. The analyte is extracted from serum or plasma in high yield, thus eliminating some problems with contaminants before the HPLC step. 
